Observational and interventional studies have showed associations between dietary patterns and the risk of type 2 diabetes (T2DM). The aim of the present study was to identify dietary patterns and examine their association with incident of T2DM and physiopathologic mechanism in the Uygur population of Xinjiang, China. A community-based case control study in Urumqi, Xinjiang Uygur Autonomous Region, China. We enrolled 836 Uygur adults (345 newly diagnosed T2DM and 491 healthy controls) receiving physical examination in community health service centers. Dietary patterns were evaluated using a validated 121 items semi-quantitative food frequency questionnaire (SQFFQ). Dietary patterns were identified by exploratory factor analysis. Data on demographic, anthropometric, socioeconomic characteristics were collected. Homeostasis model assessment index for insulin resistance (HOMA-IR) and for b cell function (HOMA-b) were calculated. Multivariate logistic regression were used to estimate the associations between dietary patterns and the risk of T2DM and multiple linear regression were used to evaluate the association between dietary patterns and fasting plasm glucose (FPG), fasting insulin (FINS), HOMA-IR and HOMA-b, adjusting for confounding factors. Five major dietary patterns were identified: (1) the "vegetable and tubes" pattern; (2) the "fruit and nut" pattern; (3) the "refined grains and meat" pattern; (4) the "dairy, legume and egg" pattern; and (5) the "oil and salt" pattern. Logistic regression results demonstrated that the "vegetable and tubes" dietary pattern and the "fruit and nut" dietary pattern were related to T2DM, OR values were 0.223 (95% CI: 0.135-0.371), 0.160 (95% CI: 0.093-0.275), respectively. The "refined grains and meat" dietary pattern and the "oil and salt" dietary pattern were related to T2DM, OR values were 6.146 (95% CI: 3.217-11.739), 9.554 (95% CI: 5.668-16.104), respectively. Multiple linear regression analysis showed that the above five dietary patterns were related to log (FPG), b values were 20. 040, 20.039, 0.028, 20.010 and 0.036, respectively, all p,0.05. The "vegetable and tubes" pattern, the "fruit and nut" pattern, the "refined grains and meat" pattern and the "oil and salt" pattern were related to log (HOMA-IR), b values were 20.061, 20.060, 0.045, and 0.042, and were related to log (HOMA-b) , b values were 0.071, 0.063, 20.035 and 20.070, respectively, all p,0.05. The "refined grains and meat" dietary pattern and the "oil and salt" dietary pattern may be the important reason for the rapid increase of T2DM incidence among Chinese Uygur residents. Our findings suggest that modifying dietary patterns could reduce T2DM incidence in the adult Uygur population.
on diabetes and its complications.
Islet b cell dysfunction and insulin resistance (IR) are the main pathophysiological mechanisms of T2DM (5) . Modern research approaches have helped to establish the important role that nutrients such as hexoses, aminoacids and fatty acids have influenced these pathophysiological mechanisms through many factors including glucotoxicity, lipotoxicity, autoimmunity, inflammation, adipokines, islet amyloid and incretins (5, 6) .
Dietary intake choices are a key modifiable factor in the management of diabetes. Recently, there has been considerable attention in nutritional epidemiology towards the associations between dietary patterns and the risk of T2DM (7, 8) . Dietary pattern analysis becomes a more recognizable approach because it reflects the complexity of dietary intake and can potentially facilitate nutritional recommendations. After all, this is the fact that foods are consumed in combination and, therefore, a particular nutritional factor may not increase the risk of T2DM in isolation, but as part of a dietary pattern. In the 2017 "Standards of Medical Care in Diabetes," the ADA states that a variety of eating patterns are acceptable for the management of T2DM and pre-diabetes, including Mediterranean diet, Dietary Approaches to Stop Hypertension (DASH), and plant-based diets (9) .
Dietary patterns are different based on sex, geographical, region, ethnicity, economic and culture (10) (11) (12) . Cumulative studies including the 2010 wave of the China Health and Nutrition Survey have used principal component analysis (PCA) on dietary intake data to derive dietary patterns that predict incident of diabetes in Chinese populations (13) (14) (15) (16) (17) (18) . However, to date, data on the associations between dietary patterns and T2DM in the Chinese Uygur population are limited. There are considerable differences in eating habits, dietary culture, lifestyle and even cooking methods for Uygur population compared to other nationalities. Evidences showed that dietary structure of Uygur nationality was characterized by high staple foods, little bean and bean products, less vegetable and high dairy intake and salt consumption (11) . Therefore examination of the relationship between dietary patterns and likelihood of T2DM for Uygur nationality is important to provide specific dietary information to inform tailored interventions to treat and reduce the risk of T2DM in this population. Therefore, we conducted the current population-based case-control study to identify and characterize dietary patterns of adult Uygur residents living in Xinjiang Uygur Autonomous Region, China, using factor analysis and assessed the association between dietary patterns and the risk of T2DM.
Subjects and Methods
Subjects. Nine hundred and sixty-three Uygur subjects were enrolled in the present study from six community health service centers in the Tianshan district and the Shayibake district of Urumqi, Xinjiang Uygur Autonomous Region of China from November 2016 to December 2017. Inclusion criteria of case group included people who were aged 30 y and older and fasting blood glucose is greater than 7.0 mmol/L. Four hundred anf fifteen subjects were screened and 354 subjects were newly diagnosed with T2DM by oral glucose tolerance test (OGTT). The control group comprised 548 normoglycemic subjects who were randomly selected and matched for age, gender to cases from the general population and those with family history of diabetes were excluded. We excluded those subjects with impaired fasting glucose (IFG) or impaired glucose tolerance (IGT). We excluded those subjects who reported already having diabetes, cardiovascular disease (myocardial infarction, angina pectoris, coronary artery surgery, or stroke), end-stage kidney disease and cancer. Pregnant women, lactating women were not included in the study. People who had neurological impairments and severe mental illness were excluded from the study. People who took nutrient supplements were excluded. We excluded participants with a reported total daily energy intake outside the range of 800-4,200 kcal, with missing data on physical activity, non-fasting individuals. Finally, 836 completed all questionnaires and physical examination (case group 345, control group 491).
The study protocol was approved by the Ethics Committee of the fifth Affiliated Hospital of Xinjiang Medical University (the ethical approval number: LII-2016-401). Written informed consent was obtained from all subjects and the study strictly adhered to the code of ethics of the World Medical Association (Declaration of Helsinki).
Assessment of anthropometric measurements. Height was measured to 0.1 cm without shoes using a measuring rod attached to the balanced beam scale; weight (kg) was recorded to the nearest 0.1 kg with light cloth on a calibrated beam scale. The body mass index (BMI) was calculated by dividing weight in kilograms by the square of height in meters. Waist and hip circumference (WC, HC) were measured with an anthropometric tape over light clothing. The waist-to-hip ratio (WHR) was then calculated as the waist divided by hip measurements. Systolic and diastolic blood pressure (SBP and DBP) were recorded as means of three reads after 10 min of rest using mercury sphygmomanometers with appropriated cuff sizes. All the measures were taken using World Health Organization (WHO) standard protocol by trained staff.
Biochemical analyses. After minimum 8 h of fasting, fasting blood was taken. Case groups underwent a 2 h oral glucose tolerance test in which they received of 75 g glucose monohydrate. Blood was taken from the cubital vein at fasting state and 2 h after glucose intake. The blood samples were centrifuged at 4,000 3g for 5 min to separate the plasma content on the spot. All of the collected blood samples were transported on dry ice at prearranged intervals to the Clinical Laboratory Department of the Fifth Affiliated Hospital of Xinjiang Medical University. We measured the serum concentration of total cholesterol (TC), triglyceride (TG), high-density lipoprotein cholesterol (HDL-C), low-density lipopro-tein cholesterol (LDL-C), fasting plasma glucose (FPG) and 2 h glucose using equipment for chemical analysis (Beckman Coulter AU5800 Clinical Chemistry System, Newark, USA). Fasting serum insulin (FINS) was measured with the electrochemiluminescence immunoassay (ECLIA), using Roche Diagnostics kits and the Roche Cobas e-601 (GmbH, Mannheim, Germany).
We defined T2DM according to the American Diabetes Association (ADA) 2014 criteria: T2DM was present when FPG$7.0 mmol/L or 2-h plasma glucose$11.1 mmol/L. Homeostasis model assessment (HOMA) indices were used as measures of insulin resistance and b-cell function. The homeostatic model assessment-insulin resistance index (HOMA-IR) was calculated using the formula: HOMA-IR5[fasting insulin (pmol/L)3FPG (mmol/L)]/22.5. The HOMA-b-cell (HOMA-b) index was computed as 203fasting insulin (pmol/L)/FPG (mmol/L)23.5 (19) .
Dietary assessment. Food consumption including the type and amount of food and meal was collected by eight well-trained investigator, using a validated semi-quantitative food frequency questionnaire (SQFFQ), referring to the China Health and Nutrition Survey of 2010 and based on the local Uygur population diet characteristics.
The SQFFQ included 121 food items and sixteen categories (Table 1) , which covered 90% of the commonly consumed foods of Chinese Uygur population in Urumqi. All participants were asked to recall the frequency of consumption of each food item (daily, weekly, monthly, annually, never) over the previous 12 mo and the estimated portion size by making comparisons with the specified reference portion. Common household measures including measuring bowls, plates, cups, spoons and a ruler were shown to assist the participants in the estimation process. The amount of vegetable oil, animal oil and salt were asked according to the family consumption per month as the unit. Data was converted into grams (g)/d. The daily food intake, caloric intake and various nutrients were calculated by converting into an adult male (that is, a standard person) according to age and sex in the following analysis. The Chinese Food Composition Tables (20) were used to estimate intake of dietary energy (kcal/d), macronutrients and micronutrients. The SQFFQ was designed for and validated in this population from September to October 2016. To evaluate the validity of the SQFFQ, a total of 150 participants were recruited. One hundred and thirty-seven participants completed the validity research. Participants completed an SQFFQ and 24 h dietary recall method for three consecutive days (24-HDR, including 2 working days and 1 day off). Validity of the SQFFQ was evaluated by comparing intake levels of major food groups obtained from the first SQFFQ with those derived from the 24-HDR for 3 d. Food intake assessed by the SQFFQ and the multiple 24-HDR correlated very well, with Spearman correlation coefficients of 0.21-0.83 for major food groups (Supplemental Online Material, Table S1 ). The average correlation coefficient is 0.45. To evaluate the reliability of the SQFFQ, a total of 110 participants were recruited. Ninety-eight people completed the reliability research. Test-retest reliability was assessed by comparing the correlation and median intake of food groups obtained from the two SQFFQs that were administered one month apart. Spearman correlation coefficients for reliability of the SQFFQ ranged from 0.65 to 0.91 (Supplemental Online Material, Table S2 ). The average correlation coefficient is 0.73. Generally, these data indicate that the SQFFQ provides reasonably valid and reliable measures of the average long-term dietary intake.
Identification of dietary patterns. Factor analysis was performed to determine the major dietary patterns among all subjects. In our study, we classified the 121 food items in the SQFFQ into 16 food groups ( Table 1 ).
The food grouping was based on the similarity of nutrient profiles and was somewhat similar to that used in previous studies (21, 22) . The obtained factors were rotated using varimax orthogonal rotation so that the factors (dietary patterns) were uncorrelated with each other and were easier to interpret. The factor load shows the association between food groups and dietary patterns. For determining the number of factors, we considered eigen values .1, the scree plot and the interpretability of the factors. Individual food groups with a factor loading $|0.5| were considered to significantly contribute to the pattern in this study. The labeling of dietary patterns was based on the interpretation of foods with high factor loadings for each dietary pattern.
When a food group was loaded in more than one dietary pattern, only the pattern with a higher factor load was considered in the analysis. The adequacy of data was evaluated based on the value of Kaiser-MeyerOlkin and Bartlett's test. The Kaiser-Mayer-Olkin coefficient, which represents the adequacy of the sample size for factor analysis and should be greater than 0.5, was calculated. The Kaiser-Mayer-Olkin value obtained was 0.689 and the p value after passing Bartlett's test was 0.000 (x 2 51087.236) in our study. A factor score was then calculated for each subject for each of the five factors.
Covariates. Demographic characteristics were collected by interviewer-administered questionnaire. Information on demographic characteristics including age, gender, marital status, education, occupation, personal and current smokers. Alcohol consumption was allocated to two categories as "None and current drinker." We measured physical activity by the version of the International Physical Activity Questionnaire (IPAQ) (http://www.ipaq.ki.se/downloads.html). From this questionnaire we estimated the weekly number of minutes engaged in physical activity and participants were categorized as three degrees (low-intensity, moderateintensity, high-intensity).
Data analysis. All the analyses were performed by using SPSS version 18. The Shapiro-Wilk test, Q-Q plots, and histograms were applied to ensure the normal distribution of variables. Log transformation was performed for non-normally distributed variables. Those anthropometric variables and biochemical index among different patterns except for fasting glucose, insulin, HOMA-IR and HOMA-b were log-transformed to achieve normal distribution. In the study of SQFFQ validity and reliability, Spearman correlation analysis was used to examine the correlation between the average daily intakes of each food group obtained by two dietary surveys. Sample characteristics were presented as mean values and standard deviations for continuous variables, and percentages for categorical variables. Non-normally distributed variables were expressed as medians (P25-P75). The baseline characteristics were compared between T2DM and non-T2DM by using the analysis of chi-square test (categorical variables) or t test (continuous variables). Kruskal-Wallis H rank nonparametric test was used as FPG, FINS, HOMA-IR, HOMA-b and nutrients among different dietary patterns. A Wilcoxon signed rank nonparametric test was used to test two independent groups.
Factor scores for each pattern were categorized into tertiles (tertiles 1 and 3 represented low and high adherence, respectively, to each dietary pattern). Logistic regression was conducted, considering tertiles of factor analysis derived pattern scores for each pattern separately as the primary exposure and incident of T2DM as the outcome variable. Model 1 was adjusted for age, sex. Model 2 was further adjusted for marital status, educational level, monthly income, smoking status, alcohol consumption, history of hypertension and physical activity level; Model 3 was additionally adjusted for WC, HC, WHR, BMI and total energy. We used multiple linear regression analyses to study dietary pattern factor score in relation to biological risk factors adjusting potential confounders. Statistical significance was considered when p,0.05. 
Results
A total of 836 participants aged 30 to 76 y old (444 females, 392 males) were included in this study. There were 345 subjects diagnosed T2DM and 491 subjects were healthy control group. All participants were from Urumqi, Xinjiang. The characteristics of participants in relation to the presence of T2DM or its absence were shown in Table 2 . The mean age for patients with T2DM is 50.0610.3 vs. 49.5610.2 for patients without T2DM (t520.581, p50.561). There were significant differences between participants with and without T2DM by occupation, educational level, smoking status, physical activity level and history of hypertension (p,0.05). Table 3 demonstrate that T2DM had undesirable BMI, WC, HC and had higher SBP, higher DBP, higher TC, TG and LDL-C, higher FPG, FINS and HOMA-IR, lower HDL-C and HOMA-b (p,0.05).
We identified five major dietary patterns by factor analysis. Factor loadings for the five dietary patterns were shown in Table 4 . The five dietary patterns were labeled as "vegetable and tubes" (high in vegetable, tubes, whole grains, fungi and algae, etc.), "fruit and nut" (high in fruit and dried fruit, nuts, desserts), "refined grains and meat" (characterized by refined grains, livestock and poultry, organ meat), "dairy, legume and egg" (high in dairy, legumes, eggs), and "oil and salt" (high in salt and oil). In total, the five factors explained 47.669% of the variance in dietary intake (15.447, 10.377, 7 .915, 7.177 and 6.753%, respectively).
Nutrients intake of participants among the five dietary patterns were shown in Table 5 . The different of intake of total fat among these five patterns was no statistically significant (p.0.05). The "vegetable and tubes" pattern had higher consumption of dietary fiber, thiamine, riboflavin, niacin, vitamin B6, vitamin C, total folate, potassium, magnesium, calcium, iron and zinc. The "fruit and nut" pattern was characterized by having higher dietary fiber, thiamine, riboflavin, magnesium, calcium, iron and zinc. The "refined grains and meat" pattern was characterized by having a higher intake of protein, cholesterol and having a less dietary fiber, vitamin C and total folate. The "oil and salt" pattern had higher intakes of sodium and less of dietary fiber, thiamine, riboflavin, niacin, potassium, magnesium, calcium, phosphorus, iron and zinc. Contribute rate of carbohydrate in total energy of the "refined grains and meat" pattern and the "oil and salt" pattern were lower than the "vegetable and tubes" pattern. Contribute rate of protein in total energy of the "refined grains and meat" pattern was higher than the "vegetable and tubes" pattern. Contribute rate of fat in total energy of the "oil and salt" pattern was higher than the "vegetable and tubes" pattern.
Socio-demographic characteristics and biomarker levels of study participants among the major dietary patterns are shown in Table 6 . Subjects in the "vegetable and tubes" pattern were older than those of the "fruit and nut" pattern and the "refined grains and meat" pattern. Subjects in the "vegetable and tubes" pattern had medium economic income and moderate physical activity. Participants of the "fruit and nut" pattern had lower economic income and more vigorous physical activity. Compared with those other patterns, individuals in the "refined grains and meat" pattern were more likely to be males, higher economic income and had less physical activity. In addition, subjects in the "oil and salt" pattern had more female, more obesity and a higher prevalence of hypertension.
Physical examination and biomarker levels of par- ticipants among the major dietary patterns were shown in Table 7 . The level of BMI, WC, TG, FPG, FINS and HOMA-IR among adults with the "oil and salt" pattern and the "refined grains and meat" pattern were higher than those with the "vegetable and tubes" pattern. The level of SBP, DBP and LDL-C among adults with the "oil and salt" pattern were higher than those with the "vegetable and tubes" pattern. The level of HDL-C among adults with the "oil and salt" pattern was lower than those with the "vegetable and tubes" pattern. Table 8 demonstrates the relationship between major dietary patterns and risks of T2DM by logistic regression analysis. After adjustment for all confounding factors in model 3, subjects in the highest tertile of the "vegetable and tubes" pattern score and the "fruit and nut" pattern score had lower odds of the T2DM (OR50.223, 95% CI: 0.135-0.371, p,0.001; OR50.160, 95% CI: 0.093-0.275, p,0.001; respectively) than did those in the lowest tertile, whereas those in the highest tertile of the "refined grains and meat" pattern score and the "oil and salt" pattern score had greater odds of T2DM (OR56.146, 95% Cl: 3.217-11.739, p,0.001; OR59.554, 95% Cl: 5.668-16.104, p,0.001; respectively) than did those in the lowest tertile. Table 9 demonstrates the relationship between factor score of major dietary patterns and biological risk factors by multiple linear regression analyses. The "vegetable and tubes" pattern, the "fruit and nut" pattern, the "refined grains and meat" pattern, the "dairy, legume and egg" pattern and the "oil and salt" pattern were related to log (FPG), b values were 20.040, 20.039, 0.028, 20.010 and 0.036, respectively, all p,0.05. The "vegetable and tubes" pattern, the "fruit and nut" pattern, the "refined grains and meat" pattern and the "oil and salt" pattern were related to log (HOMA-IR), b values were 20.061, 20.060, 0.045, and 0.042, and were related to log (HOMA-b) , b values were 0.071, 0.063, 20.035 and 20.070, respectively, all p,0.05.
Discussion
To the best of our knowledge, this was the first study which describes dietary patterns among Chinese Uygur population with and without T2DM in Xinjiang, China. This study showed that five major dietary patterns were identified with the use of dietary data from the SQFFQ by factor analysis: 1) The "vegetable and tubes" pattern characterized by a high intake of whole grains, tubers, vegetables, fungi and algae. 2) The "fruit and nut" pattern characterized by a high intake of fruit and dried fruit, nuts, desserts.
3) The "refined grains and meat" pattern characterized by a high intake of refined grains, livestock and poultry, organ meat. 4) The "dairy, legume and egg" pattern characterized by a high intake of dairy, legume and egg. 5) The "oil and salt" pattern characterized by a high intake of salt and oil.
Recently, there have been some studies of Chinese adults on the relationship between dietary patterns and T2DM (11-16). Li and Shi (13) investigated dietary pattern during 1991-2011 in the China Health and Nutrition Survey and reported two dietary patterns. The "Traditional" pattern was positively correlated with rice, vegetables and meat. The "Modern" pattern was positively correlated with fast food, fried products, cakes, milk and was positively associated with diabetes and metabolic syndrome. Batis et al. (15) found that the trajectory of the south traditional pattern was smoothly over time and that adherence to the modern highwheat pattern, characterized by a high intake of wheat buns/breads, cakes/cookies/pastries, deep-fried wheat, nuts/seeds, starchy roots/tubers products, fruits, eggs/ eggs products, soy milk, animal-based milk and instant noodles/frozen dumplings, had an upward trend over time using seven waves of the China Health and Nutrition Survey from 1991 to 2009. However, data on the associations between dietary patterns and T2DM in the Chinese population were limited and all of them were focused on east China and Han nationality (14, 16, 23) . Geographical location of Xinjiang makes it typical of northern food consumption which characterized by high intakes of refined cereal products, potatoes, and salted vegetables. A dietary cross-sectional investigation in Xinjiang Kashi region showed four main dietary patterns among Uighur adult residents including higher intake of grains and vegetables as the main dietary pattern, other three patterns characterized by "fruit and dairy," "meat and eggs," "dried fruit and nuts" (21). Liu et al. found the "meat and eggs" pattern may be a risk factor for fasting hyperglycemia and obesity and the "dried fruit and nuts" pattern may be a protective factor for fasting hyperglycemia (24) . However, the five dietary patterns in our study were not completely consistent with the above research, which may be related to demographic, cultural and economic differences in different regions where the study population was located and different types of foods studied. Our study also showed that social demographic characteristics including age, gender, and economic level could affect dietary patterns.
In the present study, we found that dietary patterns affected the risk of T2DM and were closely related to IR and islet b cell function. The negative association between the "vegetable and tubes" pattern and T2DM was in agreement with similar patterns in recent metaanalysis (25) . The "fruit and nut" pattern was similar to Uygur specific dietary pattern of Liu et al. reported (21) . This pattern was also similar to the prudent pattern that Choi et al. stated (26) . The effects of these two dietary patterns on FPG and IR were similar, while the "vegetable and tubes" pattern improved the islet b cell function more significantly. The reasons for this correlation were as follows. Firstly, the quality of carbohydrate intake and the low glycemic index (GI) of whole grains, vegetables may be the mechanism for the observed benefits (27, 28) . Secondly, it has already been demonstrated that a high fiber intake may improve IR and decrease the risk of developing T2DM (29) . Thirdly, anti-inflammatory and antioxidative function principally because of the increased intake of dietary fiber, vitamins and potassium, magnesium, as well as polyphenols, may in turn affect insulin sensitivity and b cell function (30, 31) . In addition, compared with other patterns, these two patterns had less obesity and dyslipidemia. Previous study showed dietary pattern characterized by high intake of fruit, vegetables displayed inverse associations with total volumes of visceral and subcutaneous abdominal adipose tissue (32) . The positive association between the "refined grains and meat" pattern and the risk of T2DM may partly be attributed to unhealthy dietary constituents, such as refined grains, animal foods, high-cholesterol, highprotein, low-fiber diet (33, 34) . Intervention study indicated that the red meat/refined grain diet pattern would increase pancreatic stress long term (35) . In the past two decades, China has experienced a significant nutrition transition that more and more Chinese adults predominantly choose western dietary patterns, with an increase in consumption of red meats (36) . Firstly, evidence suggested that high consumption of rice and noodles may contribute to hyperglycaemia through greater IR and that this relationship was independent of adiposity and systemic inflammation in an Asian population (37) . However, Zuo et al. (17) found that a dietary pattern high in wheat and low in rice was positively associated with IR. Secondly, high consumption of meat, especially red meat containing high amounts of cholesterol, was associated with an increased risk of obesity and dyslipidemia, important risk factors for T2DM (18) . Thirdly, meats and refined grains can enhance oxidative stress and inflammatory factors that may be accompanied with IR and increase the possibility of developing T2DM (17, 38) . Fourthly, higher intakes of red meat may result in more absorption of haem iron (8) . Previous studies have demonstrated that body iron overload may promote IR and increase the risk of T2DM (39) . It was interesting that it was found that the influence of the "refined grain and meat" pattern on HOMA-IR was greater than that of the "oil and salt" pattern by comparing the standardized regression coefficients in the multiple linear regression analysis.
We found the positive association between the "oil and salt" pattern and T2DM and that the effect of "oil and salt" pattern on FPG and HOMA-b was greater than that of "refined grain and meat" pattern. The result was consistent with previous Chinese studies (12) , which showed that the "high-salt and energy" dietary pattern was related to higher risk of metabolic syndrome. With the development of society and the improvement of residents' living standards, the dietary structure of Chinese residents was undergoing significant changes. Contribute rate of fat in total energy of urban residents was 36.1% in China Health and Nutrition Survey between 2010 and 2012 (40) , which exceeded the upper recommendation by WHO (30%) and the upper recommendation by FAO (35%). In our study, contribute rate of fat in total energy of the five patterns were over 30% and the ratio of the "oil and salt" pattern was as high as 34.5%. Lipid toxicity was one of the potential causes for T2DM (41, 42) . Firstly, free fatty acid (FFA), as a signal molecule, was involved in the regulation of insulin secretion and lipid metabolic pathways. Secondly, high concentration of FAA would cause the death or dedifferentiation of the islet b cell, and lose the intrinsic secretion function. In addition, advanced glycation of high-fat products can enhance oxidative stress and inflammatory factors that may be accompanied with IR. Furthermore, high sodium intake has long been considered to be associated with risk of hypertension. However, studies have also shown that a high sodium intake was associated with increased IR (43) and waist circumference (44) .
This study has a number of strengths and limitations that should be considered when interpreting the findings. The main strength of this study was its being the first study to show the dietary patterns in Uygur population in Xinjiang. Furthermore, we conducted analyses only on newly identified cases of T2DM. In this way, we avoided bias due to those participants already diagnosed with diabetes changing their diet as part of a treatment. It is likely that the results are conducive to reflecting on the relationship between diet and disease. Moreover, the findings are reliable because we adjusted for potential known confounders in the models. The main limitation of this study is its case-control design; the causal relationship could not be sufficiently determined, and it limits the generalizability of our results. More research using prospective cohort or randomized control trial design is needed in order to confirm the cause-effect relationships between dietary pattern and chronic diseases. In addition, imprecision in the estimated dietary intakes may have led to an attenuation of the association between dietary patterns and T2DM. Moreover, participants volunteered for the health screening examination, which showed that these participants had concerns about a healthier lifestyle, which might have led to different dietary patterns in the present research compared with previous studies.
In conclusion, although Uygur population studied had different genetic background, there are special dietary patterns in Xinjiang, China. Dietary patterns were closely associated with the risk of T2DM. The "refined grains and meat" pattern and "oil and salt" pattern may be the important reason for the rapid increase of incidence of T2DM among Uygur residents. It is of great scientific and public health importance to study the relationship between dietary pattern and disease as there is an urgent need to implement dietary strategies to prevent and manage the outcome of T2DM.
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